The Gum tragacanth-acrylic acid-based hydrogels were prepared using KPS-ascorbic acid as an initiator and glutaraldehyde as crosslinker via free radical graft copolymerization technique. Synthesized polymers were characterized with FTIR, SEM and thermal techniques in order to authenticate the grafting of poly (AA) on to Gum tragacanth. The candidate's hydrogel was also evaluated for salt resistant distension studies by means of biological electrolytic system using AC/DC supply. Moreover, the re-swelling ability of the candidate polymer was also studied using different pH media for its utilization in the site specific drug delivery. The results of the study suggested that the candidate polymer shows good salt resistant behavior alongwith pulsatile (swelling/de-swelling) nature. From the results of present study it was concluded that the polymer can be utilized for targeted drug delivery system as carrier.
Introduction
Hydrogel formation is also known as the complexation of the polymers 1, 2 . They are utilized in drug delivery 3, 4 system because of their unique capability of swelling under biological conditions alongwith immobilization of proteins, peptides and other therapeutically active compounds 5 . Properties of the swelling medium like pH 6 , ionic strength 7 and counter ions 8 primarily affects the swelling characteristic of the hydrogel.
Literature suggested that many studies have been carried out regarding the synthesis, characterization, controlled drug delivery and swelling behavior of different polymers in the past using different backbone and monomer 9, 10 .
Kaith et al. 11 prepared a hydrogel by the introduction of arylic group in psyllium backbone i.e acrylated psyllium. The salt resistant swelling behavior of the hydrogel was studied along with the pH and temperature sensitivity. Kim et al. 12 studied the poly(vinyl alcohol)/chitosan IPN hydrogels exhibiting electric sensitive behavior. They reported the stepwise bending behavior of IPN hydrogels depending on the electric stimulus.
Further they reported that bending angle and bending speed of poly (vinyl alcohol)/chitosan IPN hydrogels increase with applied voltage and concentration of NaCl aqueous solution.
Osada et al. 13 reported an electro-sensitive artificial muscle system working under isothermal conditions. Singh et al. initiator-cross-linked via free radical graft copolymerization technique. Salt resistant studies on the swelling of candidate polymer using an artificial biological electrolytic system were carried out using AC/DC source. Moreover, the re-swelling ability of the candidate polymer was also studied using different pH media.
Materials and Methods
Gum tragacanth (S d Fine Chemicals Pvt. Ltd.) and ascorbic acid-potassium persulphate (S d Fine Chemicals Pvt. Ltd.) were used as backbone and initiator, respectively. Glutaraldehyde (MERCK) and acrylic acid (MERCK) were used as cross-linked and monomer, respectively.
Instrumental analysis
FTIR analysis of the back bone and cross-linked product was carried out on Perkin Elmer spectrophotometer using KBr pellets. Scanning Electron Micrographs of the polymers were taken on LEO-435VF, LEO Electron Microscopy Ltd. Thermal studies were carried-out on Perkin Elmer thermal analyzer at a heating rate of 10 °C/min in nitrogen atmosphere. On the application of electrical stimulus, polymer shows swelling behavior and was weighed after a regular time interval.
Synthesis of superabsorbent
Percentage swelling (PS) was calculated by the equation 2:
Iup Where Iup = initial weight of unswelled polymer; Fsp = final weight of swelled polymer
Preparation of solutions of different pH
Alkaline solutions were prepared with NaOH pallets and acidic solutions were prepared by the addition of HCl and pH was determined with Cyberscan 1100, EUTECH INSTRUMENTS, pH meter (Fig 1) .
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Mechanism
For graft copolymerization to occur on the hydroxyl groups of the monomer alongwith the backbone acts as an active site. 
Characterization
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SEM
To demarcate the morphological differences on the surface of both Gum tragacanth and Gt-cl-poly(AA) scanning electron micrographs (SEM) was implicated. Morphological changes in
Gum tragacanth are quite evident after grafting and crosslinking. Fig 2b clearly showed that Gt-cl-poly(AA) has some cross-linked networks, whereas Gum tragacanth has a smooth and homogenous structure (Fig 2a) . Steps implicated in the graft copolymerization of acrylic acid on Gum tragacanth 
Initiation Propagation
Fig 2: SEM (a) Gum tragacanth; (b) Gt-cl-poly(AA)
FT-IR Spectroscopy
Thermal studies
Thermal studies of both the backbone and functionalized polymer were performed as a function of percent weight loss vs.
temperature. In case of Gum tragacanth, three stage decompositions haveobserved (Fig 3a) . Primary decomposition reactions due to dehydration were observed upto 170 °C. It has been found that Gt-cl-poly(AA) showed initial decomposition temperature near at 210 °C and final decomposition temperature at 560 °C (Fig 3b) .
The crystalline structure of grafted poly(AA) with Gum tragacanth gets distorted due to morphological changes resulting in low thermal stability of Gt-cl-poly(AA). Gum tragacanth showed sharp exothermic peaks at 580 °C (143.8 μV) and 646 °C (87.9 μV). On the other hand, Gt-cl-poly(AA)
showed exothermic peak at 514 °C (136.6 μV).
Effect of NaCl concentration on percentage swelling of biopolymer at 37 °C
It is evident from Fig 4 that the swelling capacity of candidate polymer in NaCl solution decreases with increasing NaCl concentration. Maximum swelling found at 1% NaCl solution is 216%. It is due to reverse osmosis process and in hypertonic solutions (higher concentration), the polymer shows shrinking behavior.
Effect of NaCl concentration on percentage swelling of biopolymer under the influence of 10V AC-source
It was observed from 
Re-swelling ability of bio-polymer
Pulsatile behavior of bio-polymer was analyzed in solutions of different pH and percentage swelling was observed to be significantly affected (Fig 7) . When the completely dried conditions, which could be of great significance in the sustained release of colon specific drugs.
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